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Results:
A total of 137 referrals were received. Mean age was 60 years and 59% were female. twenty patients (15%) did not attend their appointment. Fifty-eight percent were new clinic patients identified using a Medication risk Assessment Questionnaire (MrAQ), 30% were from Pcc clinicians and 12% were from community family physicians. the most common reason for referral was for a medication review (82%). Median number of medical problems and medications per patient were 7 (interquartile range [IQr] 5) and 11 (IQr 7.5), respectively. A total of 460 Dtcs were identified (median 4 per patient, IQr 3.5), of which 34% were medication without an indication and 28% an untreated indication.
Discussion and Conclusion: the most common source of referrals to a Pcc pharmacist was for medication reviews of new patients using an MrAQ. Most referred patients had multiple medical problems and polypharmacy, and few were referred for disease-specific management. the number of Dtcs per patient was variable and, despite polypharmacy being commonplace, almost one-third of patients had an untreated indication. Can Pharm J (Ott) 2017;150:206-215.
L' élaboration d'un programme de recommandation à un pharmacien est une nouvelle pratique de soins primaires qui représente un défi colossal. Cette étude transversale visait à définir un tel processus dans le but de cerner les possibilités de l' améliorer et de documenter la mise au point des programmes futurs.
Background
Increasing demand for disease prevention and chronic disease state management has led to the development of novel ways of providing ambulatory health care using a multidisciplinary approach. Over the past several decades, the role of the pharmacist has expanded from a dispenser of medications to an integral member of the multidisciplinary health care team. As such, pharmacists have developed nondispensing practices in primary care environments where they provide consultative pharmacy services to family physicians and nurse practitioners. 1, 2 This is not a new concept-the American Society of Health-System Pharmacists released a statement on the pharmacist's role in primary care over 17 years ago. 3 Subsequently, studies have demonstrated that integration of pharmacists ARDEN R. BARRY
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into primary care practices improves the utilization of evidence-based therapies in diabetes, hypertension, cardiovascular risk reduction, heart failure, asthma, chronic kidney disease and appropriate prescribing in older adults. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Recently, the Canadian Pharmacists Journal published guidelines for integrating pharmacists into primary care teams and how to apply these guidelines in practice. 18, 19 Because pharmacists in primary care clinics do not have a consistent source of patients for whom to provide care (such as patients attending a community pharmacy or patients admitted to a hospital unit), they primarily rely on referrals from other providers to identify patients who may benefit from pharmacy services. However, there are a variety of ways by which a primary care pharmacist may generate referrals, including direct referrals from other clinicians (e.g., physicians, nurses, other pharmacists), questionnaires (e.g., Medication Risk Assessment Questionnaire [MRAQ]), chart reviews or patient self-referrals. Currently, there is a paucity of evidence regarding the most effective way of identifying appropriate patients who may benefit from a pharmacist consultation. Furthermore, it is not known if the health needs of the patients referred to a pharmacist differ based on the type of referral. The purpose of this study was to characterize and evaluate different referral methods to a clinical pharmacist in a new primary care practice.
Methods

Objectives
The objectives of this project were to identify (1) the total number of patient referrals to the pharmacist; (2) the source of each referral; (3) characteristics of the referred patients overall as well as based on referral source; and (4) total number and category of any drug therapy concerns (DTCs) identified.
Design/Setting
This prospective cross-sectional study was based at a primary care clinic (PCC) located in Chilliwack, British Columbia. The PCC acts as a single point of intake for all patients who are new to Chilliwack and the surrounding area or do not have a primary care provider. As well, the PCC provides longitudinal care for complex unattached patients. Patients can be referred to the PCC from various sources, including communitybased practitioners (e.g., at walk-in clinics) and hospital practitioners, or patients can selfrefer. Patients either are transitioned to the care of a family physician in the community or are followed indefinitely by the PCC. The PCC is staffed by 2 full-time nurse practitioners (NPs), 1 part-time NP and 6 part-time general practitioners. The number of active patients on the PCC roster fluctuates between approximately 950 and 1100.
The pharmacist (lead author) provides parttime consultative pharmacy services to PCC patients and other patients in the region. The pharmacist is jointly funded by Fraser Health and the University of British Columbia. Referrals were accepted in person or via fax from 3 sources: (1) direct referrals from primary care providers in the PCC; (2) direct referrals from family physicians from other clinics in Chilliwack or surrounding areas; and (3) select patients new to the clinic as part of the intake process. All new clinic patients were provided with a 10-question MRAQ, developed by Makowsky et al., 20 which was sent via email or mail for patients to complete. All MRAQs were reviewed by a medical office assistant. Any patient who answered yes to 3 or more of the 10 MRAQ questions (as recommended by Makowsky et al.) was invited by the medical office assistant to have a consultative appointment with the pharmacist. To help facilitate the direct-from-provider referral process, a pharmacist-specific referral form was
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• Increasing demand for disease prevention and chronic disease state management has led to the development of novel primary care pharmacist practices. there is currently a paucity of evidence regarding the most effective way of generating referrals for pharmacists in a primary care setting. • the most common source of pharmacist referrals was offering medication reviews to new clinic patients based on the results of a Medication risk Assessment Questionnaire. Patients who were referred directly to the pharmacist by another provider were more complex, with a higher number of medical problems and medications compared with new clinic patients. • over a 12-month period, a pharmacist in a novel primary care practice received an average of 3 referrals per week. Most patients had multiple medical problems and medications and/or natural health products.
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created and disseminated to all providers in the PCC and family physicians within the Chilliwack Division of Family Practice. This study was submitted to the Fraser Health Research Ethics Board for approval and was deemed to be a quality improvement/evaluation project and thus exempt from review.
Procedures
The study population consisted of all patients referred to the pharmacist in the PCC over a 12-month period (May 2015 to April 2016). All patients underwent a comprehensive medication review by the pharmacist, which included past medical history, best possible medication history, allergy status and development of a patientspecific care plan. The best possible medication history included a medication history interview with the patient and/or family member and review of PharmaNet, a secure electronic database that provides real-time information on all prescription medications that are processed at community pharmacies within British Columbia. All initial appointments were scheduled for 60 minutes. Follow-up was determined based on need, as per the pharmacist's opinion and patient preference. All follow-up appointments were scheduled for 30 minutes. A detailed electronic health record note or referral letter was written and communicated to the referring clinician (as well as any other applicable health care providers) for all patients seen in clinic.
Data Collection
Data were collected from the clinic and/or health authority electronic health record (if the patient was recently admitted to hospital). Any referrals that were deemed inappropriate by the pharmacist (e.g., beyond scope of practice, need for acute care) were excluded. The following data were collected in a de-identified manner: source of referral; profession of referring clinician; practice location of referring clinician; date; patient demographics (age, sex, number and type of medical problems; number and type of medications, including prescription, nonprescription and natural health products); and whether follow-up was scheduled and/or performed. Only age and sex were collected for patients who did not attend their appointment. Natural health products (NHPs) were defined as any vitamins, minerals, supplements, herbal remedies, homeopathic remedies and/or traditional medicines. Drug therapy concerns were classified as 1 of 8 predefined categories based on criteria developed by Zed et al. 21 Accordingly, each DTC was assigned a severity of mild (laboratory abnormality or symptom not requiring treatment), moderate (laboratory abnormality or symptom requiring treatment or admission to hospital or resulting in nonpermanent disability), severe (abnormality or symptom that was life-threatening or resulted in permanent disability) or fatal. The pharmacist provided recommendations to resolve any identified DTCs as part of their routine clinical practice.
Statistical Analysis
As this study was a cross-sectional descriptive analysis, no sample size was calculated. Patient characteristics were evaluated using descriptive statistics (IBM SPSS, version 21; IBM Corporation, Armonk, NY). Comparisons based on referral source (intake versus direct referrals) were performed with the Student t test for parametric continuous variables, Mann-Whitney U test for nonparametric continuous variables (e.g., medians) and chi-square test for categorical variables. A p value less than 0.05 was considered statistically significant.
Results
Over the 12-month follow-up period, 137 referrals were received by the pharmacist (mean of 2.6 referrals per week) ( Figure 1 Tables 1 and 2 , respectively. The majority of referrals (80/137, 58.4%) were from the intake process with the aid of the MRAQ, as opposed to direct referrals. However, this number represents a small percentage of the patients who completed the MRAQ and attended a meet-andgreet appointment with a clinician at the PCC (80/776, 10.3%). All patients identified via the intake process with the aid of the MRAQ were classified as a general medication review. Of the direct referrals, 19 (19/57, 33.3%) were for a disease-specific concern, most frequently hypertension (n = 3), hypotension (n = 2), depression (n = 2), chronic obstructive pulmonary disease (n = 2) and chronic pain (n = 2). Table 3 includes a detailed description of the number of medical problems and medications overall and based on referral source (intake versus direct referrals). Patients had a median of 7 medical problems (interquartile range [IQR] 5), which was numerically higher for directly referred patients but not statistically significant.
The most common medical problems overall were chronic pain, hypertension and depression/anxiety. Directly referred patients had a 
Discussion
This prospective cross-sectional study evaluated 137 referrals of patients seen by a PCC pharmacist over a 12-month period. The highest number of pharmacist referrals was for medication reviews of new clinic patients via the completion of an MRAQ and triaged by a medical office assistant. A minority of patients were direct referrals from clinic providers, which is not unexpected, as it can take time to develop rapport and trust between the pharmacist and other team members. The triage of new clinic patients using the MRAQ was advantageous, as it provided a source of patient referrals independent of the clinic physicians and nurses, who were initially unsure about which patients to refer to the pharmacist. However, this triaging of new patients using the MRAQ resulted in a small number of patients with few or no DTCs. Therefore, one could infer that patients who were directly referred to the pharmacist potentially benefited more from the consultation, although these data were not collected. Expectedly, most referred patients had multiple medical problems and polypharmacy. Patients who were directly referred to the pharmacist were generally more complex, with a higher number of medical problems and prescription medications. Few patients were referred for disease-specific concerns; thus, referrals tended to be more patient-specific, as opposed to disease-or medication-specific. Of those referred for a disease-specific concern, 42.1% (8/19) were referred for cardiac disorders or cardiovascular disease. As well, directly referred patients had a higher percentage of cardiovascular disease, dyslipidemia, heart failure and atrial fibrillation. This is likely explained by the training of the clinical pharmacist, who completed a postdoctoral fellowship in cardiovascular pharmacotherapeutics; therefore, clinicians may have been more inclined to refer patients with cardiovascular disorders to the pharmacist. A limited number of patients were receiving high-alert medications, as per the Institute for Safe Medication Practices target drug list in community/ambulatory health care. 22 The most commonly used high-alert medication among referred patients was opioids (33.3%). Other agents, such as oral hypoglycemic agents (18.8%), insulin (8.5%), oral anticoagulants (8.5%) and methotrexate (2.6%), were less common. Therefore, in practices similar to the PCC, the pharmacist should specifically target these patients to determine the need for a consultative review. 
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The number of DTCs per patient was variable and most related to either initiating or discontinuing a medication. The most common DTC was a drug without an indication, which is not unexpected given that patients were on a median of 11 medications; this was higher in directly referred versus intake patients, who were on a higher median number of medications. Surprisingly, despite polypharmacy being commonplace, almost one-third of patients had an untreated indication, which was more common among intake versus directly referred patients. Only 7% of patients did not have an identified DTC, which substantiates the processes by which patients were referred to the pharmacist. Thus, this aids in validating the MRAQ as an effective tool for identifying patients who may benefit from a pharmacist consultation. Only DTCs that were identified at the initial visit were captured. As well, not all DTCs may have been identified, as some were contingent on pending investigations, such as laboratory tests or diagnostic imaging. Recommendations to resolve each of the DTCs identified were provided to the patient's primary care provider. However, data regarding the number of recommendations accepted were not collected, as this metric is not necessarily reflective of effective patient care and is dependent on a number of clinician factors (e.g., training, experience, relationship with the pharmacist). For example, a clinician may implement the one most acute recommendation while deferring multiple other recommendations to another visit, which may result in a low overall rate of acceptance.
The PCC is a unique clinic that is not necessarily representative of a typical primary care practice. The clinic provides longitudinal care to unattached patients who do not access, or are generally not adherent to, medical care. Therefore, the clinic has a high proportion of patients with mental health problems, substance abuse disorders or both. As such, approximately 15% of patients cancelled their appointment without rescheduling or simply did not show up. As well, the clinic acts as a single point of intake for all new patients in the region. Therefore, the number of new patients entering the PCC through the intake process is much higher than other practices in the area. Thus, using the MRAQ via the intake process may generate far fewer referrals in a different clinic setting.
This study has several limitations that warrant discussion. First, it was limited to a single primary care practice with one clinical pharmacist. To minimize variability, a single investigator performed data collection. However, this also introduces the risk of confirmation bias. Second, the past medical history for most intake patients was based entirely on patient self-report and thus was at risk of recall bias. In general, data collected relied on the accuracy of the clinic electronic health record. However, whenever possible, multiple sources of information were sought. For example, all patients were asked to bring all of their current medications to the appointment to cross-reference them against PharmaNet data. As well, if the patient was recently admitted to hospital, the primary investigator had access to the local health authority's electronic health record to access their discharge summary. Finally, no specific outcome measures were collected (e.g., hospitalizations, adverse drug reactions), as the study was designed to be observational.
This study implies that pharmacists setting up primary care practices should develop processes to receive both clinician-and patient-generated referrals. The importance of relationship building and therapeutic trust between the pharmacist and other primary care providers (i.e., physicians and nurse practitioners) should not be underestimated, and clinician-generated referrals will tend to increase over time. Further, patient selfreferrals to the pharmacist should be approached cautiously, as they may be perceived negatively (at least initially) by their primary care provider. Thus, new clinic patients represent an ideal group to target for patient self-referral to the pharmacist. Future directions should include an evaluation of providing the MRAQ to clinicians as a way to identify target patients who may benefit from a pharmacist referral, as well as qualitative evaluation of both patients' and clinicians' perception of the clinical pharmacy services offered, as quantitative outcomes are difficult to measure.
Conclusion
Over a 12-month period, 137 patients were referred to a clinical pharmacist in a new primary care practice, which equates to an average of approximately 3 patients per week. Fifty-eight percent of referrals were generated through a medical office assistant-led process with the aid of an assessment tool (the MRAQ). Patientgenerated referrals outnumbered cliniciangenerated referrals. The MRAQ developed by
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Makowsky et al. 20 was an effective tool for generating pharmacist referrals, as 93% of the intake patients had 1 or more identified DTCs. Generally, patients referred to the pharmacist had multiple comorbidities and medications, although high variance was observed. Eighty-two percent of patients were referred for a general medication review. Thus, referrals appeared to be primarily based on patient medication complexity, as opposed to specific drugs or disease states.
Most patients had 1 or more DTCs (median 4 per patient), although high variance was observed. Unsurprisingly, given that half of the patients were taking 11 or more medications, the most common drug therapy concern identified was a drug without a clear indication. However, almost one-third of all DTCs identified were for untreated indications for drug therapy, which was more common among intake versus directly referred patients. ■ From the Lower Mainland Pharmacy Services, Chilliwack, and the Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver, British Columbia. Contact arden.barry@ubc.ca.
